Objectives: To analyze the association between alexithymia and alcohol intake during adolescence, also in relation to psychopathology, in order to identify psychological risk factors for alcohol misuse. Method: 3556 students [mean age (range) 14.5 years (11 -18)] were recruited in the Padua area. Each was administered a set of three questionnaires: the Toronto Alexithymia Scale for children (TAS-20) to measure alexithymia, the Questionnaire Adolescent Saturday evening (QAS) to estimate of alcohol intake, and the Youth Self-Report (YSR 11 -18) to value psychopathology. Results: Externalizing problems appeared to increase with age and with the amount of alcohol consumed, unlike internalizing problems. The prevalence of alexithymia was 18%, decreasing with age, and it was not associated with alcohol consumption, and used except in younger subjects (≤13), for whom a positive correlation was observed between alexithymia, internalizing problems and alcohol intake. Conclusions: Younger adolescents are more psycho-emotionally vulnerable (internalizing problems and alexithymia) and at a greater risk of alcohol misuse.
adolescents. Alcohol consumption has both biological and psycho-social consequences, impinging on both personal growth and the subsequent transition to adulthood.
In large-scale study conducted in the USA [1] , 8% of adolescents between the ages of 12 and 17 were found to meet the DSM-IV-TR [2] criteria for the diagnosis of alcohol misuse/addiction to alcohol, and the figure raises to 21% between the ages of 18 and 25.
Over the last ten years, alcohol consumption amongst Italian adolescents seems to have been stable, with a higher prevalence in the Central-Northern regions, especially the North-East and particularly among males (83.0% vs. 64.6% in females) [3] [4] . The behavior of habitual consumers has changed significantly from regular wine consumption over meals to "binge-drinking". This pattern of consumption, which is already widespread in the United States [5] [6] and in Northern European countries, has been consolidating among young people, increasing from 15.4% to 18.9% in the age group 14 -17 between 1999 and 2009. Binge-drinking remains more common in males (18% to 20.4% increase), but has increased to a greater extent in females (12.8% to 17.4%) [4] . Furthermore, adolescents are drinking for the first time at a younger age, most commonly at 13 [4] . All these issues suggest that prevention programmes to reduce alcohol intake amongst young people and delay their first contact with alcohol are badly needed. Moreover, behavioral responses to heavy drinking also include risk-taking behavior, which may harm the drinker and others as a result of drunken driving, road traffic accidents, unprotected sexual intercourse, violent or criminal behavior [1] . The psychopathological and behavioral fallout is also relevant, although it is often not taken into and thus underestimated. More attention is usually paid to the physical consequences, but the psychological and behavioral consequences or alcohol misuse are actually more frequent and possibly more important in young people: indeed, frequent consumption of alcohol in adolescence is associated with conduct disorders [7] [8], Attention Deficit Hyperactivity Disorder (ADHD), drug misuse, attempted suicide [9] , and mood disorders, especially depression, anxiety, bulimia, and schizophrenia [10] .
Psychopathological aspects related to alcohol misuse have been investigated also in adults: several studies have shown an association between alcoholism and a cognitive affective disorder termed alexithymia. Alexithymia is characterized by: 1) difficulties in discriminating between emotions and bodily sensation; 2) difficulty in communicating emotions to others verbally; 3) limited imaginative processes; 4) an externally oriented cognitive style [11] . The prevalence of alexithymia in adult alcohol misusers is 45% -67% [12] [13] [14] [15] . Since alexithymic individuals often feel uncomfortable in social situations [15] [16] , some researchers have suggested that in these subjects, alcohol misuse might be a coping strategy, helping to deal with stress or improve interpersonal functioning [17] [18] . Thus alexithymia may be a risk factor for the development of alcohol misuse [11] [19]- [21] .
The prevalence of alexithymia in adolescents has been analyzed too: 10% in girls and 7% in boys, but with a higher average value (i.e. more pronounced alexithymia) in males compared to females [22] [23] . Then, the prevalence was similar to that of adults, but without relevant gender difference (in adults alexithymia is more common in males instead). Anyway, the relationship between alcohol misuse and alexithymia in adolescents has not been studied yet. The aim of our study was to analyze the association, if any, between alexithymia and alcohol intake in adolescence, the working hypothesis being that higher alcohol intake would be associated with more pronounced alexithymia traits, as observed in adults. In addition, on the basis of literature which found an association between alexithymia and psychopathology (internalizing problems-like anxiety, somatisation, withdrawal and depression, and externalizing ones-like aggressiveness) [24] , we examined the presence of emotional and behavioural problems associated with alexithymia in order to better understand psychological risk factors for alcohol use/misuse at a young age, in order to potentially direct more specific preventive interventions.
Methods

Participants
The study was performed on a sample of 3556 students from 30 schools in Padua (15 middle schools and 15 high schools), who had joined the initiative called "Education for health and the prevention of early alcohol consumption in adolescence and preadolescence" during the 2010-2011 school year. This project was organized, beginning in 2006, with the cooperation of several public health and social services agencies, together with the University of Padua and the Veneto Region (the Padua University Child and Adolescent Psychiatry Unit, the Social Services at the ULSS 16 Padua, the Regional Center for Liver Diseases at Padua the University Hospital, the Venetian Regional Education Office, the Rotary Club in Padua, the Fondazione Lionello Forin Hepatos ONLUS) [25] . The project was designed for students attending middle and high schools and, alongside its preventive goals, it included a research effort to identify variables related to drinking in adolescence (protective and risk factors), with a view to gaining a better understanding of the phenomenon and the factors behind it, as reported in various other our studies [26] [27] [28] [29] .
The 67% of the sample (2387 students) attended high school and the remaining 33% (1169 students) attended middle school. The mean age was 14.5 years. 1874 students (53%) were male and 1653 (46%) female (about 1% did not provide answers).
Procedures
All the students were administered the 20-item Toronto Alexithymia Scale (TAS-20) [30] and a questionnaire on how they spent their Saturday evenings (QAS) [31] to assess alexithymia and alcohol consumption, respectively. Any emotional-behavioral issues were assessed with Achenbach's Youth Self-Report (YSR 11-18) [32] only for the high school students, because some middle-school teachers refused to administer the YSR 11-18, considering it "too demanding" for this age group. Questionnaires were administered by a trained psychologist in the second week of October 2010. This date was chosen because it is far away from any public holidays or particular events that might prompt an unusual alcohol consumption, so the situation on any typical Saturday evening could be investigated. Questionnaires were kept anonymous by using acronyms. Informed verbal consent to the students' participation was required first from the school directors, then from all parents, and from each student enrolled. None of the parents or students refused. The study was conducted in full compliance with the Padua General Hospital's ethical principles (Deliberation of the Ethical Committee, dated 13.02.2012).
Questionnaires
Three questionnaires were administered: the Questionnaire Adolescents Saturday night evening (QAS) [33] , the TAS-20 for children [30] and the Youth Self-Report [32] .
The Questionnaire on Adolescents' Saturday Evenings (QAS)
The Questionnaire on Adolescents Saturday evenings (QAS) consists of questions with multiple-choice answers, and it was prepared by the Padua University Hospital Department of Clinical Toxicology and Drug Dependence to explore the consumption of recreational drinks, both alcoholic and non-alcoholic, over the previous Saturday evening (intended as the hours between dinner and bed time). In addition, information was also collected on socio-demographic conditions, weekly availability of money, social context, time of returning home, type and amount of alcoholic units (1 unit = 12 gr of ethanol, e.g. a small glass of wine, a can of beer or a shot of spirits) [34] .
The Toronto Alexithymia Scale-20 Items
The TAS-20 is a self-report questionnaire that measures the three defining factors of alexithymia: "difficulty in identifying feelings", "difficulty in communicating feelings to others", "externally oriented thinking". It allows to classify subjects into non-alexithymic (scores < 51), borderline (scores 51 -60), or alexithymic (scores > 61). In our study, we utilised the TAS-20 for developmental age, translated and validated from the version of Rieffe, Oosterveld and Terwogt (2006) [35] , which has simplified the TAS-20 for adults, and validated by Di Trani et al. (2009) [30] .
The Youth Self-Report
The YSR 11-18 [32] is one of the most commonly-used scales for rating juvenile behavior both in the clinical and research setting. It has been translated and validated in its Italian version [36] [37] . The questionnaire yields two profiles: one for competences (activities, social functioning, school performance), the other for behavior and emotions, which can be qualified as "normal", "borderline" or "clinical" on 8 specific syndrome scales: anxiety/depression, withdrawal, somatization, social problems, thought-related problems, attention problems, aggressive and role-breaking behavior. In turn, these are grouped into: internalizing problems (anxiety, depression and withdrawal, somatization); externalizing problems (aggressive and role-breaking behavior); and other problems (social, thought-related, attention).
Data Analysis
Data were entered into a database (EXCEL) and processed using the statistical software Statistica (version 7.1). Descriptive statistics were used to assess the socio-demographic and clinical characteristics of the sample, and their relationship with the frequency/amount of alcohol consumption (chi-squares and unpaired t-tests, respectively). One-way, factorial and repeated measures ANOVA was utilized to assess alexithymia. Values were considered significant if p < 0.05.
Results
Alcohol Consumption
1191 subjects (33.5%) reported consumption of at least one alcohol unit on the Saturday before the interview. Alcohol consumption was more common in males: 40.6% vs. 26%. Alcohol consumption increased with age, from 10.6% in middle schools to 44.7% in high school ( Table 1) .
Psycho-Behavioural Profiles
A higher prevalence of externalizing (22.5%) than internalizing problems (14.9%) was observed.
Externalizing problems increased with chronological age, unlike internalizing problems, which seemed more stable; in addition, externalizing problems increased in parallel with alcohol consumption, while internalizing problems do not show a statistically significant relationship with the consumption of alcohol (Figures 1 and 2) .
Alexithymia
The prevalence of alexithymia in our sample was 18% (27% if borderline subjects were included), and it decreased with age (Table 2 and Figure 3) .
In the sub-sample of the subjects who had consumed alcohol on the previous Saturday night (qualified as "drinkers"), we found that alexithymia decreased with the increase in alcohol consumption (which, in turn, increased with age), but drinkers and non-drinkers had comparable alexithymia scores. Thus alexithymia does not seem to be related to alcohol consumption but it seems to be more closely related to age (Table 3) .
However, a relationship was observed between alexithymia and alcohol consumption in younger drinkers (≤13): these had higher scores in the TAS 20 compared to their non-drinkers peers, and this finding was more pronounced for the Identification subscale (Figures 4 and 5) .
In further detail, in this age group (≤13), a significant association was detected between alexithymia and alcohol consumption: the younger subjects with issues related to alexithymic identificatory component, drink more than their non-alexthymic peers (F(29, 902) = 2.2497, p = 0.00020). This association was not found in older age groups, in which drinkers and non-drinkers reported similar alexithymia scores.
Besides, in the subsample of subject that performed YSR and TAS 20, we found that subjects younger than 13 years reported higher scores on internalizing problems than their non-drinking peers ([F(4, 114) = 4.2599, p = 0.00300). A significant linear correlation between alexithymia and internalizing problems was also observed (r = 0.37) (Figure 6 ).
Discussion
Our research on alexithymia, psychopathology, and alcohol consumption in adolescence confirmed some results already emerged from recent research on the topic [1] [6] [22]- [24] [38] and it added new information that can guide in the future a wider intervention in terms of both prevention and research.
Prevalence of Alcohol Consumption and of Behavioral Problems
With regard to alcohol consumption, this was shown to be more common in males than females, both in middle and high schools, as previously observed in recent Italian [3] [4] and international surveys [1] [5] [6] . Alcohol consumption was also shown to increase with age, in agreement with previous studies [1] [3] [5] [6] .
The observed prevalence of internalizing and externalizing problems differs from that reported in previous Italian studies [39] [40] for higher prevalence values and for the more frequent presence of externalizing problems compared to internalizing ones. However, Levi et al. (2009) [40] observed subjects aged 11 -14 years old; it is well known that the percentage of psychopathological risk increases with age [41] , therefore the differences between our data (14 -18 years old) and the literature ones is most likely to relate to age differences in the samples. In our research, externalizing problems increased with age, unlike internalizing ones, which were more stable. In contrast, an extensive study on adolescents from 12 countries [42] showed that the scores for externalizing problems, obtained with the YSR, decreased with age, while internalizing problems underwent an increase. However, the age range was 6 -17 years, and the countries considered included Australia, China, Thailand and Jamaica. Thus age and geographical/cultural differences may account for differences in the results. 
Relationship between Alcohol Consumption and Behavioral Problems
In our study, the externalizing problems correlated with alcohol use, unlike the internalizing ones, which did not show a significant statistical relationship with alcohol consumption. This trend is confirmed by other studies in this area [1] ; in particular, Vanheusden et al. (2008) [38] found that heavy drinkers amongst young adults had a higher prevalence of externalizing problems. Other studies examined the relationship between high alcohol use in children and externalizing problems, particularly delinquency [8] [43] , and linked high consumption of alcohol in late adolescence with externalizing problems, such as the tendency to rebellion [44] , the difficulty to avoid damaging or harmful situations [45] and traits of disinhibition [46] [47]. Although in literature studies about the correlation between externalizing problems and alcohol use in adolescence are more common [43] [48]- [53] , it must be said that some studies suggest the presence of a correlation between internalizing problems and use of alcohol [48] [50] [53] in adolescents like in adults [54] . Young people with disruptive or overactive-aggressive behavior, often referred to as "antisocial", or young people who are depressed, withdrawn and anxious may be at increased risk of consuming alcohol [55] . However, further research on the subject is necessary, given the limited amount of data available on this issue, especially in adolescence.
Alexithymia, Behavioral Problems and Alcohol Consumption
In our sample, the prevalence of alexithymia was higher (18%) than that found in other studies of adolescents [22] [23] [24] , but the latter ones investigated older subjects.
In the sample as a whole, there was a linear correlation between alexithymia and internalizing problems, confirming the literature data, such as the study of Honkalampi et al., (2009) [24] which shows a strong correlation between alexithymia (in particular the subscale of "Identification") and internalizing problems in adolescents.
Regarding the relationship between alcohol consumption and alexithymia we had no data to compare because in the literature there are no previous studies analyzing this relationship. The fact that alexithymia's scores decrease with the increase of age in the total sample tested (drinkers and non-drinkers) is consistent with the gradual improvement of cognitive abilities related to the control of emotional response, and confirms similar findings in other studies [24] . In contrast to our initial hypothesis, in the subsample of drinkers we found that alexithymia decreased with the increase in alcohol consumption. This is a finding that differs from the results of investigations on the relationship between alexithymia and alcoholism conducted in adults, a context in which several researches have reported higher rates of alexithymia in alcoholics, between 45% and 67% [12] [13] [14] [15] [17] [18] [56] [57] .
In view of the data mentioned above, we analyzed whether the decrease in the TAS-20 scores with the increase in alcohol consumption had a meaning in itself or was mediated by the relationship between age and alexithymia. Since drinkers and non-drinkers reported similar scores for alexithymia, it does not seem to be related to the amount of alcohol consumed. The trend of alexithymia in the total sample seems more closely related to age than alcohol consumption, suggesting that the latter association is a reflection of the correlation between age and alcohol consumption.
The lack of a relationship between alexithymia and alcohol consumption was not confirmed in young drinkers (≤13 years); the interesting and completely new finding is that subjects with high scores in the TAS-20 (indicat-ing a higher level of alexithymia), compared with their non-alexithymic peers, were more prone to alcohol consumption. In the age group ≤ 13, a significant association between alexithymia (especially the identificatory component) and alcohol consumption was observed, unlike what happens in elder groups. Moreover, in this particular age group, the subsample of drinkers obtained higher scores on internalizing problems compared to their non-drinkers peers. These results support the hypothesis that alexithymia is a risk factor for alcohol misuse rather than its sequel [11] [17]- [20] [58].
Conclusion
Based on our findings, it can be hypothesized that younger students, who are more vulnerable from a psychobehavioral point of view (internalizing problems and alexithymia) are at greater risk of alcohol misuse. In contrast, in older students, the socio-cultural risk factors [3] , such as the influence of peers (the most powerful predictor of alcohol consumption in adolescence) and expectations on the socializing and positive aspects of alcohol [59] could play a major role. In these age groups (from mid-adolescence onwards), the presence of psychobehavioral problems (which appears associated with alcohol consumption and older age) may be one of the consequences of alcohol abuse or at least a concomitant expression of "phase specific" distress with potential development into psychopathology. Further research should investigate and confirm these preliminary results.
